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(54) INK CARTRIDGE 

(57) Disclosed are an ink cartridge, an ink filling 
device, and an ink filling method. In bx\ ink cartridge (IC) 
in a recording apparatus or the like, an ink accommo- 
dating means and a supply hole means are detachable, 
and the supply hole means is capable of being disas- 
sembled and is provided with a negative-pressure 
means including a movable-valve portion (112) and a 
fixed-valve portion (113). A supply hole attachment 
(20). (20A). (208) having a supply hole case (21). (21 A). 
(21 B) to which a packing member (60). (60A). (60B) is 
fitted and whose outer end is sealed by a seal member 
(70). (70A). (708) is detachably fitted to a bottom por- 
tion of the case by a fitting means selected from among 
a screw means, a snap-fit type attachingAdetaching 
means, and a press-fitting means. An upper cover (11) 
having openaWe venting means and a lower cover (12) 
having ink supplying means are fitted detachably to a 
cartridge frame member (10) in such a manner as to 
seal a foam chamber (14). Attaching and detaching 
means for fitting the upper cover (11) and the lower 
cover (12) is arranged such that engaging legs (1 1 1) are 
detachably retainable at engaging projections (105). 
Ribs (1 1 7) are provided on the upper cover (1 1 ). A plu- 
rality of ink supplying/discharging tools (210) capable of 
hermetically akxjtting against open ends of a foam 
chamber (14) filled with foam (1 70) are respectively pro- 
vided with ink circulating chambers (213), (223) and 
engaging seal members (15), (16) provided with ink 



through holes (212). (222). A supplying section (250), 
(260) and an ink recovering section (270). (280) are 
connected to each other in such a manner as to be 
capak)le of being changed over. 
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Description 
TECHNICAL FIELD 

The present invention relates to a technical field of s 
such as an ink cartridge for SL|)plying ink to a printer 
head of a recording apparatus such as an ink-jet type 
printer, as well as an ink filling device for supplying ink to 
the interior of the ink cartridge. 

BACKGROUND ART 

Conventionally, with used Ink cartridges of this type, 
from the viewpoint that if the used ink cartridges were 
discarded as such, resources would be waisted and 
environmental destruction would be promoted, it has 
been recommended to refill new ink to promote their 
reuse. 

However, since a seal member of an ink supplying 
portion of the ink cartridge is generally broken by an ink 
supplying needle on the printer apparatus side during 
use. it has been difficult to reuse the ink cartridge unless 
regeneration processing is carried out 

With the ink cartridge in accordance with the 
above-desaibed prior art since it is necessary to com- 
pletely peel off the broken seal member from the ink 
supplying portion for the purpose of the reuse of the ink 
cartridge, and it is necessary to attach an unused seal 
member and refill ink into the case, it has been consid- 
ered very difficult for printer users who are able to carry 
out operations of merely replenishing ink to effect the 
regeneration processing of the used ink cartridges. 

In addition, with ink cartridges of this type, in the 
case of unused ink cartridges at a time of supplying ink 
to the interior of foam for retaining the ink. it has been 
the general practice to automatically fill the ink through 
their ink injection holes as part of their asserrWy line, or 
in the case of refilling (refill-processing) ink into used ink 
cartridges, it has been the general practice to use an ink 
injecting tool shaped in the form of a syringe (prior art). 

In addition, as in, for instance, Japanese Patent 
Application Laid-Open No. 17052/1995 (publicly known 
example), an ink supplying device has been disclosed in 
which a porous member impregnated with ink is 
wrapped in a film member and is inserted into a foam 
accommodating chamber, and when an openable cover 
is closed, the film member is adapted to break by an ink 
supplying port, making it possible to supply the ink. 

With the above-desaibed prfor art since the ink 
injection hole is used when ink is injected under pres- 
sure into the foam through an ink injecting portion, the 
ink filling time becomes prolonged, which resuttantly 
constituted a factor for higher cost. 

In addition, although the above-described put)licly 
known example is excellent in that the inkf Ill-processing 
is simplified by making the insertion and withdrawal of 
the foam possible, the processing step for replacing the 
foam is added, so that the conplication of the ink fill- 



processing is unavoidable. 

A first object of the present invention is to provide 
an ink cartridge in which a supply hole means is con- 
nected to an ink accommodating means in such a man- 
ner as to be detachably fitted thereto and which has a 
simple structure and can withstand use over extended 
periods of time. 

A second object of the present invention is to pro- 
vide an ink cartridge which makes it possitrie not only for 
a manufacturer of the ink cartridge but also a user to 
easily effect the regeneration processing of a used ink 
cartridge. 

A third object of the present inventfon is to provide 
an irk cartridge in which the ink supplying means of the 
ink cartridge is simply detachable and replaceable by 
means of the operator's fingers or by using a household 
tool such as pinchers and pliers. 

A fourth object of the present invention is to make it 
possible to effect the regeneration processing of only 
the ink supplying portion removed from the ink car- 
tridge, thereby making it possible to effect a substantial 
reduction in cost. 

A fifth object of the present invention is to provide 
an ink cartridge which is capat)le of speedily and effec- 
tively filling ink with the foam filled in a foam chamber. 

A sixth object of the present invention is to provide 
an ink cartridge which makes it possiksle to fill ink in a 
very short time by making opposite ends of the foam 
chamber in an open state. 

A seventh object of the present invention is to pro- 
vkle an ink cartridge which makes it possible to simply 
remove upper and lower covers capable of closing the 
foam chamber from a cartridge frame member through 
retention and disengagement between engaging legs of 
the upper and lower covers arvJ engaging projections 
provided on the cartridge frame merrt>er, thereby fiadli- 
tating the ink filling operation. 

An eighth object of the present invention is to pro- 
vide an ink cartridge which in which an engaging cross 
section of a seal member is acute-angled to increase 
the amount of ink filled. 

A ninth object of the present invention is to provide 
an ink cartridge which improves the sealing perform- 
arK;e of a seal merTi)er provkJed with ribs on an upper 
cover. 

A 10th object of the present invention is to provide 
an ink filling device and an ink filling method which are 
capak)le of supplying a large quantity of ink speedily 
from an open end of the foam chamber into the foam 
chamber. 

An 1 1 th object of the presern invention is to provide 
an ink cartridge wliich is capable of effectively supplying 
ink by making use of a negative-pressure generating 
means. 

DISCLOSURE OF THE INVENTION 

The following are characteristic features in the con- 
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figuration of the present invention for attaining the above 
objects. 

1 . An ink cartridge in a recording apparatus or the 
like which is capable of supplying ink to recording 
meanSp comprising: ink accommodating means 
capable of accommodating the ink in an interior 
thereof: and supply hole means capatsle of supply- 
ing the ink, wherein the supply hole means is 
detachably fitted to the ink accommodating means. 

2. An ink cartridge in a recording apparatus or the 
like according to item 1, wherein tiie supply hole 
means is capable of being disassentUed and 
assembled. 

3. An ink cartridge in a recording apparatus or the 
like according to item 1 or 2. wherein the supply 
hole means comprises negative-pressure generat- 
ing means. 

4. An ink cartridge in a recording apparatus or the 
like according to Item 1 or 2. wherein the supply 
hole means has a packing member arKi a seal 
member for sealing the supply hole provided on an 
outer side of tiie packing memt>er. 

5. An ink cartridge in a recording apparatus or the 
like according to item 1. 2. or 4, wherein the ink 
accommodating means has an ink-retaining porous 
member f itted therein. 

6. An ink cartridge in a recording app€uatus or tiie 
like wherein an upper cover having openable vent- 
ing means arKl a lower cover having ink supplying 
means are respectively fitted detachat>ly to one 
side of a cartridge frame member provided witii a 
botti-end open foam chamber and to another side 
thereof in such a manner as to seal the foam cham- 
ber. 

7. An ink cartridge in a recording apparatus or the 
like according to item 6, wherein attaching and 
detaching means for fitting the upper cover and the 
lower cover to tiie cartridge frame member is 
arranged such tiiat engaging legs provided project- 
ingly on tiie upper cover and the kuier cover are 
detachably retainable at engaging projections pro- 
vided on the cartridge frame member. 

8. An ink cartridge in a recording apparatus or the 
like according to item 6 or 7, wherein the seal mem- 
bers are provided between the upper cover and the 
cartridge frame member and between the lower 
cover and the cartridge frame member. 

9. An ink cartridge in a recording apparatus a tiie 
like according to item 8, wherein a sealing engaging 
cross section of the seal member is acute-angled. 

10. An ink cartridge in a recording apparatus or the 
like according to item 6. wherein a rib whose height 
varies and whose central portk)n is highest is pro- 
vided on an inner surface of the upper cover. 

11 . An ink cartridge in a recording apparatus or the 
like according to item 6. 7. or 8, wherein a plurality 
of foam chanrt)ers are independentiy juxtaposed in 



the cartridge frame member, tiie ipper cover 
formed as one unit and the lower cover formed as 
one unit for hemnetically closing the foam chambers 
are detachably fitted to the cartridge frame mem- 
5 ber. 

12. An ink filling device capable of sif^plying ink to 
an Interior of a cartridge frame member of the Ink 
cartridge, wherein a plurality of ink supplying/dis- 
charging tools capable of hermetically ak)utting 

10 against open ends of a foam chamber filled with 
foam are respectively provided witii ink circulating 
chambers and engaging seal members provided 
with ink through holes for supplying the ink to tiie 
foam, and ink supplying sections for supplying tiie 

15 ink to the ink circulating chambers are respectively 
connected to the ink drculating chambers. 

13. An ink filling device according to item 12, 
wherein the ink drculating chambers are selectively 
communicably connected to tiie ink supplying sec- 

20 tions and ink recovering sections via changeover 
valves, respectively 

14. An ink filling metiiod for supplying ink to an ink 
cartridge, comprising the steps (1) to (4): 

25 (1) causing ink supplyingAdischarging tools to 

hermetically abut against open opposite ends 
of a cartridge frame member f flled with foam : 

(2) causing the ink supplied from one of ink 
supplying sections to be supplied reversit)ly to 

30 a foam chamber through ink through hoi es pro- 

vided in seal members respectively attached to 
outer ends of ink circulating chambers; 

(3) dsengaging tiie ink supplying/discharging 
tools from the cartridge freime memt)er: and 

35 (4) fitting tiie covers to the cartridge frame 

member in such a manner as to seal the foam 
chamber by means of the upper cover and the 
lower cover. 

40 15. An ink filling metiiod according to item 14, 
wherein tiie ink is supplied after the upper cover 
and tiie lower cover are removed from the cartrkige 
frame member of used the ink cartridge. 

16. An ink cartridge in a recording apparatus or the 
45 like according to item 3. wherein the negative-pres- 
sure generating means indudes a movable-valve 
portion and a fixed-valve portion. 

17. An ink cartridge in a recording apparatus or the 
like according to item 1 , 2. 3. 4, or 16. wherein fitting 

50 means for detachably fitting tiie supply hole means 
to tiie ink aoconmodating means is fitting means 
selected from among saew means, snap-fit type 
attaching/detaching means, and press-fitting 
means. 

55 

In terms of the operation, as will be described in 
detail in the section on the best mode for carrying out 
the invention, the ink accommodating means constitut- 
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ing a part of the ink cartridge and the supply hole means 
for supplying the ink can be easily detachably fitted to 
each other without requiring a special tool or the like. In 
addition, the ink supplying means can be disassembled, 
and the negative-pressure generating means is pro- 
vided to ensure efficient supply of ink 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a vertical cross-sectional view of an ink car- 
tridge in accordance with a first embodiment; 
Fig. 2 is an enlarged vertical cross-sectional view of 
an essential portion surrounded by a circle in Fig. 1 ; 
Fig. 3 is an enlarged vertical cross-sectional view of 
a second embodiment: 

Fig. 4 is an enlarged vertical cross-section£d view of 
a tiiird embodiment; 

Fig. 5 is a perspective view, overlooking from 
above, of the ink cartridge in accordance with a 
fourth emtxxfiment; 

Fig. 6 is a perspective view, overlooking from below, 
of Fig. 5; 

Ftg. 7 is a cross-sectional view taken along line X - 

X in Fig. 5; 

Fig. 8 is a perspective cross-sectional view taken 
along line X - X in Rg. 5; 

Fig. 9 is an assembly view, overlooking from akxive, 
of Rg. 5; 

Fig. 10 is an asserrMy view, overlooking from 
below, of Fig. 5; 

Fig. 11 is a perspective view, overlooking from 
above, of the ink cartridge in accordance with a fifth 
enrtxxJiment; 

Fig. 12 is an explanatory block diagram of an ink fill- 
ing device in accordance with a sixth embodiment; 
Rg. 13 is a vertical skle aoss-sectlonal view of the 
ink cartridge in accordance with a seventh embodi- 
ment; 

Fig, 14 is a bottom view of the ink cartridge in 
accordance witii the seventh embodiment; 
Fig. 15 is a vertical front cross-sectional view of the 
ink cartridge in accordance with the seventh 
erTt)odiment; 

Fig. 1 6 is a txTttom view during fitting in Rg. 1 4; 
Fig. 1 7 is a vertical front cross-sectional view of the 
ink cartrkJge in accordance with the seventh 
embodiment; 

Fig. 18 is an enlarged cross-sectional view of a sup- 
ply hole attachment in accordance with the seventh 
embodiment; 

Fig. 19 is an explanatory exploded view of Rg. 18; 
Fig. 20 is a cross-sectional view illustrating a con- 
necting seal portion of Rg. 18; 
Rg. 21 is a vertical side aoss-sectional view of the 
ink cartridge in accordance with an eighth enrtxxli- 
ment; 

Rg. 22 is an explanatory diagram of an inverted 
state of Rg. 21 ; 



Rg. 23 is an explanatory diagraim for attaching the 
supply hole attachment; 

Rg. 24 is another explanatory cGagram for attaching 

the supply hole attachment; 
5 Rg. 25 is a vertical cross-sectional view of tiie ink 

cartrkJge in accordance with a ninth embodiment; 

Rg. 26 is a vertical cross-sectional view of the ink 

cartrkige in accordance with a lOtii embodiment; 

Rg. 27 is a vertical cross-sectional view of the ink 
10 cartridge in accordance with an 11th emkxxiiment; 

and 

Rg. 28 is a vertical cross-sectional view of the ink 
cartridge in accordance with a 12tfi embodiment. 

IS BEST MODE FOR CARRYING OUT THE INVENTION 

To give a more detailed description of the present 
invention, a description will be given with reference to 
the accompanying drawings. 
20 A point which is common to the respective embodi- 
ments is that a supply hole case in an ink supplying por- 
tion of an ink cartrkige is made detachat)le and 
replaceable. 

25 (First Embodiment) 

(1) Configuration 

An ink cartridge in accordance with a first emlxxJi- 
30 ment shown in Rgs. 1 and 2 is an^anged such that a 
supply hole attachment 20 is tiireadedly fitted detacha- 
bly to a case 10 of an ink cartrkJge IC by means of a 
screw means 30. An inwardly projecting ink supplying 
portion 12 is integrally formed at a bottom portion 1 1 of 
35 the case 10 of the ink cartrkige IC formed by molding a 
hard plastic material, and a filter 50 which abuts against 
a porous member 40 is attached to a top portion 
thereof. 

In addition, an internal tiiread 31 having a large 

40 diameter and continuing to an ink hole 12a of the ink 
supplying portion 12 is formed in the bottom portion 1 1 . 

On the other hand, a packing member 60 is hermet- 
ically f itted in a supply hole case 21 of the supply hole 
attachment 20. arxJ an external thread 32 of the screw 

45 means 30 provkjed on the supply hole case 21 is 
threadedly secured to the internal thread 31 provkjed in 
the bottom portion 11 ofthecaselO.soastobealigned 
withttie ink hole 12a. 

In addition, as shown in Rg. 2. a knuried portion 22, 

50 which performs the function of preventing slippage dur- 
ing its threaded securing, is formed around an outer 
periphery of the supply case 21 . However, it goes with- 
out saying tiiat as the slippage preventing means, it 
suffices if the shape is made capable of effectively 

55 imparting torque to the supply case 21. such as by 
matte-finishing the outer periphery of the supply hole 
case 21, or by adopting different diameters, or by form- 
ing a finger-engaging recessed/)3rojecting portion. 
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Incidentally, reference numeral 70 in the drawing 
denotes a seal member for sealing the stjpply hole case 
21 and the packing menri)er 60. 

(2) Method of Use 

The ink cartridge IC shown in Fig. 1 is installed in a 
printer (not shown) during use, arxl is adapted to supply 
ink accommodated in the porous member 40 to the 
printer by making use of an ink leading-out tool (not 
shown) which enters the interior by piercing the seal 
member 70. 

Accordingly, in the case of an used ink cartridge IC. 
the seal member 70 is txokea 

In this state, by using his or her fingers or an arbi- 
trary wrenching tool, an operator loosens the screw 
means 30 by inparting torque to the knurled portion 22, 
arxJ removes the supply hole case 21 together with the 
packing member from the bottom portion 11 of the case 
10. IhB user then threadedly secures newly the supply 
hole attachment 20 having an unused seal member 70 
to the case 10 by means of the saew means 30, and 
replenishes new ink into the porous member 40, 
thereby making it possible to reuse the ink cartridge IC. 

Incidentally, it goes without saying that the ink car- 
tridge IC can be reused by replacing the broken seal 
member 70 of the used supply hole attachment 20 with 
a new one. 

(Second Emtxxliment) 

(1) Configuration 

An ink cartridge in accordance with a second 
embodiment shown in Fig. 3 is arranged such that a 
supply hole attachment 20A is detachably fitted to a 
case 1 0A of the ink cartridge IC by means of a so-called 
snap-fit type attaching/detaching means 30 A. Hereafter, 
a description will be given of its configuration, centering 
on portions that differ from those of the first embodi- 
ment. 

Namely, as shown in enlarged form in Fig. 3. an 
engaging hole 31A for the attaching/detaching means 
30A arxJ an enlarged hole 32A continuing to the engag- 
ing hole 31 A are formed in a bottom portion 1 1 A of the 
case 10A. At the same time, a protrusion 33A which is 
press-fitted arxJ engaged in the enlarged hole 32A is 
formed around an outer end of a reduced-diameter por- 
tion 211 A of a supply hole case 21 A of the supply hole 
attachment 20A. 

In addition, a plurality of engaging holes 213A are 
formed around an outer periphery of a large-diameter 
portion 212A of the supply hole case 21 A. 

The other arrangements which are omitted in the 
akx3ve description are common to those of the first 
emtxxiiment. 



(2) Method of Use 

When replacing the supply hole attachment 20A in 
the ink cartridge IC in the second embodiment, if. for 

5 example, an arbitrary pulling-out tool (not shown) is 
securdy engaged in the engaging holes 21 3A and is 
forced in such a way as to pull out the supply hole 
attachment 20A from the case 10A, the protrusion 33A 
of the supply hole case 21 A is deformed in a somewhat 

10 reduced-diameter state and is pulled out from the 
enlarged hole 32A, thereby allowing the supply hole 
attachment 20A to be disengaged from the case 10A. 
On the other hand, when refitting the supply hole attach- 
ment 20A. it suffk;es if the protrusion 33A is forcibly 

15 press-fitted into the enlarged hole 32A. 

Incidentally, the other portions which are omitted 
concerning the method of its use are common to those 
of the first embodiment. 

20 (Third Embodiment) 

(1) Configuration 

An ink cartridge in accordance with a third embodi- 
es ment shown in Fig. 4 is arranged such that a case 10B 
of the ink cartridge IC and a supply hole attachment 20B 
are detachably fitted by means of a press-fitting means 
SOB. 

Namely, an attaching/detaching hole 31 B is formed 
30 in a bottom portion 1 1 B of the case 1 0B, and the dimen- 
sion of the outside diameter of a reduced-diameter por- 
tion 32B of the supply attachment 20B is made slightiy 
larger than the diameter of the attaching/detaching hole 
3 1 B. the reduced-diameter portion 32B being preferably 
35 formed in a tapered shape. 

Incidentally, as the material of the case 10B or the 
supply hole case 21 B, it is preferable to select a some- 
what resiliently delbrmable hard plastic. 

40 (2) Method of Use 

To effect the attachment or detachment of tiie sup- 
ply hole attachment 20B in the ink cartridge IC in 
accordance with the third embodiment with respect to 

45 tiie case 10B, it suffices if the supply hole attachment 
20B is fitted by imparting a pressing force thereto, or if a 
required tool is retained at engaging holes 21 3B and the 
supply hole attachment 20B is pulled out and disen- 
gaged. Since tiie other aspects are common to those of 

50 the first or second embodiment, a redundant description 
thereof will be omitted. 

Referring next to tiie drawings, a description will be 
given of embodiments of the ink cartridge arvj an ink f ill- 
ing device in accordance with the present invention. 

55 
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(Fourth Embodiment) 
(1) Structure 

An ink cartridge 1 shown in Figs. 5 to 1 0 is of a type 
which is capable of accommodating a monochromatic 
ink. The ink cartridge 1 1s structured such that an upper 
cover 1 1 and a lower cover which are detachable are 
respectively provided on a top portion and a bottom por- 
tion of a cartridge frame memk>er 10 formed in the 
shape of a hollow rectangular parallelepiped t>ox in 
terms of the shape of its extemal appearance, and a 
foam chamber 1 4 which is filled with foam 1 70 (see Fig. 
12) is formed in its interior. Annular grooves 103 and 
1 04 having V-shaped sections are respectively provided 
on a top surface 101 and a bottom surface 102 of the 
cartridge frame member 10. An upper seal member 15 
and a lower seal member 16, which are annular and 
whose engaging sectk>ns are acute-angled, are respec- 
tively fitted in the annular grooves 103 and 104. The 
upper cover 1 1 and the lower cover 1 2 are made to her- 
metically abut against the cartridge frame member 1 0 in 
such a manner as to cover the respective upper and 
lower seal members 15 and 16. The arrangement pro- 
vided is such that a narrow portion 1 12 of each of a pair 
of engaging legs 111, which are respectively juxtaposed 
at opposite ends of the upper cover 11, is ins^ed and 
fitted in an engaging groove 106 formed between a pair 
of retaining projections 105 provided projectingly on 
each of two side surfaces of the cartridge frame mem- 
ber 10, arxi a wide portion 113 continuing to the rtarrow 
portion 1 12 of the engaging leg 1 1 1 is retained at retain- 
ing surfaces 107 of the pair of retaining projections 105. 
A tapered portion 1 14 of the wide portion 1 13 is formed 
to aid the smooth passage of the wide portion 1 13 of the 
enga^'ng leg 1 1 1 along top surfaces 108 of the pair of 
retaining projections 105 when the upper cover 1 1 is fit- 
ted and retained at the cartridge frame member 10. 
Here, since engaging sections of the upper and lower 
seeil memt>ers 15 and 16 and the annular grooves 103 
and 104 are made acute-angled, the wall of the foam 
chamber can be made thin, which makes it possible to 
make the cartridge compact or enlarge the ink-accom- 
modating capacity of the foam chamber 1 4. This advan- 
t^e t)ecomes more noticeable particularly in a case 
where a plurality of foam chambers are formed as a unit 

It should be noted that with respect to the lower 
cover 12 as well, the means for fitting and retaining the 
lower cover 12 at the cartridge frame metvbet 10 is 
common to the upper cover 1 1 , and is comprised of 
retaining legs 121, nanrow portions 122, wide portions 
123. and tapered portions 124, and in terms of its func- 
tions as well, there are espedally no differences. 

In addition, a vent hole 1 15 is formed in the upper 
cover 11. and a meandering air-releasing channel 116 
continuing to the vent hot 115 is also formed therein. A 
re-releasable film 1 50 is attached to an outer surface of 
the upper cover 1 1 . and a pair of ribs 1 1 7 for pressuriz- 



ing the foam 1 70 and preventing the deformation of the 
upper surface is provided on an inner surface of the 
upper cover 1 1 . Since the rbs 117 have varying height 
and are shaped such that their central portions are high- 

5 est. the foam 1 70 is compressed, and not only can a 
venting space be secured, but also the rigidity of the 
upper cover 1 1 can be enhanced. As a result, it is pos- 
sible to prevent a situation in which the compressive 
force of the upper seal member 15 itself declines In the 

10 vicinity of its center due to a reaction force of the upper 
seal member 15. oonsequentiy irrpairing its sealing 
characteristic. 

Incidentally, as for the ribs 1 1 7. it goes without say- 
ing that even if tiieir thickness is made large, it is possi- 

15 ble to expect a similar sealing effect. 

In addition, an internal supply port 125 is provided 
projectingly on tiie lower cover 12, and a supply attach- 
ment 160 is fitted to its outer cylinder 126 via a connect- 
ing seal 127. The function of making it possible to 

20 prevent the deformation of the lower cover 12 can be 
provided depending on the size and shape of the inter- 
nal supply port 125. 

(2) Methods of Disassembly and Assemt)ly 

25 

All the component members are an-anged as 
shown in Figs. 9 and 10. and the foam 1 70 is filled in the 
foam chamber 14 of the cartridge frame member 10. 
The upper and lower seal members 15 and 16 are 

30 respectively inserted and fitted in the annular grooves 
103 and 104, and If the upper cover 1 1 facing downward 
and the tower cover 1 2 facing upward are engaged witii 
tiie cartridge frame member 10 and are strongly 
pressed, tiie tapered portions 1 1 4 and 124 of ttie wkle 

35 portions 113 and 123 of ti)e engaging legs 1 1 1 and 121 
ride over the top surfaces 108 of the engaging projec- 
tions 105, and the wide portions 113 and 123 pass the 
top surfaces 1 08 in a state in which the narrow portions 
112 and 122 are somewhat deflected outwardly. Then, 

40 the engaging legs 111 and 121 are urged inwardly by 
the retuming forces of the narrow porti'ons 112 and 122. 
the narrow portions 112 and 122 are inserted in the 
engaging grooves 106. tiie wide portions 113 and 123 
are set in a state of being retained at the retaining sur- 

45 faces 107. At this time, since the upper and lower seal 
members 1 5 and 1 6 are engaged in the annular grooves 
103 and 104 in a state of being compressed, though 
slightiy, by the upper and lower covers 11 and 12. the 
upper and lower covers 11 and 12 are hermetically 

50 retained by both surfaces of the cartridge frame mem- 
ber 10. Thus the assembly of tiie Ink cartridge 1 is com- 
pleted. 

In addition, when disassembling tiie ink cartridge 1 , 
the engaging legs 111 and 121 are slightiy bent out- 
55 wardly by the operator's fingers or a handy too, such as 
a screwdriver, the wkje portions 1 13 and 123 are disen- 
gaged from the engaging projections 105 of ttie car- 
tridge fifame member 10. and the upper and lower 
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covers 1 1 and 12 are urged in such a manner as to be 
pulled out from the cartridge frame member 10, thereby 
making it possible to disassemble the ink cartridge 1. 
Hence, it is possible to fill the foam 1 70 with ink, or effect 
cleaning and other maintenance and inspection. 5 

(Fifth Embodiment) 

(1) Configuration 

10 

Fig. 1 1 shows a fifth embodiment of an ink cartridge 
1 A capatHQ of independently acconrvnodating inks of a 
multiplicity of colors. In terms of its characteristic config- 
uration, a plurality of foam chambers 14A are juxta- 
posed adjacent to each other insMe a cartridge frame is 
member 10A. and annular grooves 103A and 104A, into 
which three-series upper and lower seal members 15A 
and 16A can be inserted and fitted and which have the 
same shape as the upper and lower seal members 15A 
and 16A. are respectively fonmed in a top surfece and a 20 
bottom surface of the cartridge frame member IDA. A 
plurality of pairs of engaging legs 1 1 1 A are provided on 
an upper cover 1 1 A in an upper surface of which a plu- 
rality of vent holes 115A and air-releasing channels 
116A are formed and to the upper surface of which a 25 
film 150A can be attached. Similarly, a plurality of pairs 
of engaging legs 121A are provided on a lower cover 
12AasweII. and internal supply ports 125A are also jux- 
taposed in the same number on the lower cover 12 A. 

Incidentally those points a description of which is 30 
omitted in the fifth embodiment and whose arrange- 
ments are common to those of the third emtxxiiment are 
illustrated by appending reference character (A) thereto. 

(2) Methods of Disassembly and Assembly 35 

Since the methods of disassembly and assembly 
are common to those in the case of the fourth embodi- 
ment in the procedure and functions, a description 
thereof will be omitted. 40 

(Sixth Embodiment 

(1) Configuration 

45 

The device in accordance with a sixth embodiment 
shown in Fig. 12 is an ink filling device 200 for pouring 
ink into the ink cartridge 1 (or 1 A). A set of first and sec- 
ond ink supplying/discharging tools 210 emd 220 are 
arranged such that their respective engaging seal mem- 5a 
bers 211 and 221 are provided with ink through holes 
212 arxj 222, arxj their respective ink circulating cham- 
bers 213 and 223 are connected to first arxl second ink 
supplying sections 20 and 260 as well as first and sec- 
ond ink recovering sections 270 and 280 via first and 55 
secorxJ changeover valves 230 and 240. respectively. 



(2) Method of Use 

In a state in which the upper and lower covers 1 1 
and 12 and the upper and lower seal members 15 and 
16 are separated from the iii 10 as shown in Rg. 9, in 
order to effect tiie filling (or refilling) processing of ink 
into tiie foam 170 inserted in the foam chamber 14, pro- 
trusions 21 1 A arxi 221 A of the engaging seal members 
21 1 and 221 are respectively made to engage with the 
annular grooves 104 as shown in Rg. 9, and an 
an^ngement is provided in such a nr^anner as to clamp 
tiie cartridge frame member 10 by the first and second 
ink supplying/discharging tools 210 and 220. 

In this state, if the first and second changeover 
valves 230 arxl 240 are operated to supply unused ink 
from the first ink supplying section 250 on the first ink 
supplying/discharging tool 210 side and to cause tiie 
excess ink to be recovered into tiie ink recovering sec- 
tion 280 on the second ink supplying/discharging tool 
220 side, the ink is circulated as indicated by arrow (a), 
thereby making it possible to fill the interior of the foam 
170 with the ink. 

It should be noted that if the circulating direction of 
the ink is intermittentiy changed and the ink is circulated 
inside tiie foam 170 reversibly in the directions of (a) 
arxi (b). it becomes possible to effect the cleaning 
processing of the foam 1 70 contaminated with dust and 
the like, and the recovered ink can be discharged into 
the first and second ink recovering sections 270 sand 
280. 

The characteristic point of an embocfiment shown 
below lies in a cartridge of the type in which the foam is 
not filled in the ink cartridge. 

(Seventh Embodiment) 

Rgs. 13 to 16 show an ink cartridge 100 in which a 
supply hole attachment 103 having a negative-pressure 
generating portion 102 is detachably provided in the 
bottom portion of an ink accommodating portion 101. 
As shown in Fig. 16, a pair of flexible portions 105 
formed via a pair of slots 104 are respectively pressed 
to be fitted to a pair of snap-fitting portions 106 as 
shown in Fig. 16, thereby allowing the supply hole 
attachment 103 to be connected to the ink accomrrx)- 
dating portion 101. 

In addition, as for the configuration of the aforemen- 
tioned negative-pressure generating portion 102. as 
shown in Rgs. 1 7 to 20, tiie negative-pressure generat- 
ing portion 102 can be disassembled and reassembled, 
and is arranged such that a movable-valve portion 1 12 
is disposed on a main portion 111 with a film 110 
attached thereto, and a fixed-valve portion 113 oppos- 
ing the nxivable-valve portion 112 is provided project- 
ingly on an auxiliary portion 1 14 which is separable with 
respect to the main portion 1 1 1 to form an ink inlet-side 
channel 115 and an ink outlet-side channel 116. Thus, 
the negative-pressure generating portion 102 is 
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arranged to be capable of being disassembled as 
shown in Fig. 19. 

Further, as shown in Rg. 20, a connecting seal 
member 1 1 7 formed of a soft material is provided in the 
negative-pressure generating portion 102. and is oon- 
nectable to the head side. 

(Eighth Embodiment) 

Rgs. 21 to 24 show another ink cartridge 200, and 
the point of difference between this ink cartridge in 
accordance with this eighth embodiment and the ink 
cartridge in accordance with the seventh embodiment 
lies in that the means for connecting a supply hole 
attachment 203 to an ink accommodating portion 201 is 
structured as a snap-fit type. 

Namely, a pair of snap-fitting portions 205 project- 
ing inwardly are formed in the vicinity of a seal portk)n 
204 of the supply hole attachment 203 having a nega- 
tive-pressure generating portion 202. and are made 
retainable at retaining walls 206 provided projectingly 
on the bottom portion of the ink accommodating portion 
201. 

Accordingly, as shown in Rg. 22, the supply hole 
attachment 203 can be inverted and can be connected 
to the Ink accommodating portion 201. Further, as 
shown in Rgs. 23 and 24, a plurality of supply hole 
attachments 500 can be used by being connected in 
artsitrary directions with respect to a multicolor ink car- 
tridge 300 or 400. so that this arrangement is advanta- 
geous in practical use. 

(Ninth Embodiment) 

The characteristic feature of an ink cartridge 600 
shown in Rg. 25 lies in the arrangement in which a sup- 
ply hole attachment 603 having a negative-pressure 
generating portion 602. which is detachat)ly frtted to the 
bottom portion of an ink accommodating portion 601 , is 
connected by means of a resilient member 610 such as 
an 0-ring so as make it possible to safely prevent the ink 
leakage. 

It should be noted that although the 0-ring is gener- 
ally formed of rubber or a resin material, it is also possi- 
bl to use. for example, water expansible rubber. 

(10th Embodiment) 

The characteristic point of an ink cartridge 700 
shown in Rg. 26 lies in that a supply hole attachment 
703 which is f itted to an ink accommodating portion 701 
is connected by fixing pins 71 1 also serving as ink-end 
detecting pins, making it possible to electrically detect 
an ink end. 

(11th Embodiment) 

The characteristic point of sin ink cartridge 800 



shown in Rg. 27 lies in that a supply hole attachment 
803 which is fitted to an ink accommodating portion 801 
is connected by caulking and coupling members 811, 
making it possible to sut)stantiially simplify the process 
5 of its fitting. 

(12th Embodiment) 

The characteristic point of an ink cartridge 900 
10 shown in Rg. 28 lies in that a supply hole attachment 
903 which is fitted to an ink accommodating portion 901 
is connected by ultrasonic welding or vibrational weld- 
ing, making it possible to obtain an ink cartridge which 
is free of ink leakage. 

IS 

INDUSTRIAL APPLICABILITY 

The advantages peculiar to the present invention 
are as follows: 



20 



25 



30 



35 



40 



45 



50 



1. Since the supply hole means can be replaceably 
connected to the ink accommodating means, the 
ink cartridge with a simple structure can be used 
over extended periods of time. 

2. Since the supply hole attachment can be simply 
attached to or detached from the case, the regener- 
ation and reuse of used cartridges are facilitated. 

3. If a spare supply hole attachment is prepared In 
advance, the ink cartridge can be easily regener- 
ated even by the user of the printer. 

4. Since the ink cartridge can be regenerated and 
reused by simply replacing the supply hole attach- 
ment on the used ink cartridge, it is possible to 
attain a sut)stantial reduction in cost. 

5. It is possible to fill or refill a single-color or multi- 
color ink speedily into the ink cartridge. 

6. Since the disassemt)ly and reassembly off the ink 
cartridge are easy, its maintenance and inspection 
are fadlitated. 

7. It is possible to inaease an amount of ink filled by 
the use of a seal member having a special cross- 
sectional shape. 

8. By provision of ribs on tiie upper cover, it is pos- 
sible to resultantly improve the sealing performance 
using tiie seal member. 

9. The processing of ink refilling can be executed in 
a clean state. 

10. The foam inside the used ink cartridge can be 
effectively cleaned can be cleaned effectively, and 
new ink can be filled smoothly 

1 1 . Since ink can be supplied effectively by the neg- 
ative-pressure generating means, it is possible to 
effect high-quality printing. 



55 Claims 



1 . An ink cartridge in a recording apparatus or the like 
which is capable of supplying ink to recording 
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means, comprising: 

ink accomnxxJating means capable of accom- 
modating the ink in an interior thereof; and 
supply hole means capable of supplying the s 
ink, 

wherein said supply hole means is 
detachably fitted to said ink accommodating 
means. 

10 

2. An ink cartridge in a recording apparatus or the like 
according to daim 1. wherein said supply hole 
means is capable of being disassembled and 
assembled. 

15 

3. An ink cartridge in a recording apparatus or the like 
according to claim 1 or 2, wherein said supply hole 
means comprises negative-pressure generating 
means. 

20 

4. An ink cartridge in a recording apparatus or the like 
according to claim 1 or 2» wherein said supply hole 
means has a packing member (60, 60A, 60B) and a 
seal member (70, 70A. 70B) for sealing said supply 
hole provided on an outer side of said packing 25 
member. 

5. An ink cartridge in a recording apparatus or the like 
according to daim 1. 2, or 4, wherein said ink 
accommodating means has an ink-retaining porous so 
member (40. 40A, 40B) fitted therein. 

6« An ink cartrMge in a recording apparatus or the like 
wherein an upper cover (11) having openable vent- 
ing means and a lower cover (12) having ink sup- 35 
plying means are respectively fitted detachably to 
one side of a cartridge frame member (10) provided 
with a tx>th-end open foam chamber (14) and to 
another side thereof in such a manner as to seal 
said foam chamber (14). 40 

7. An ink cartridge in a recording apparatus or the like 
according to claim 6. wherein attaching and detach- 
ing means for fitting said upper cover (11) and said 
lower cover (12) to said cartridge frame member 45 

(10) is arranged such that engaging legs (111) pro- 
vkled projectingly on said upper cover (11) and said 
tower cover (12) are detachably retainable at 
engaging projections (105) provkled on saki car- 
tridge frame member (10). 50 

8. An ink cartrklge in a recording apparatus or the like 
according to daim 6 or 7. wherein sakI seal mem- 
bers (15) are provkled t>etween saM upper cover 

(11) and saki cartrkige frame member (10) and 55 
between sad lower cover (12) and sakl cartrkige 
frame member (10). 



9. An ink cartridge in a recording apparatus or the like 
according to claim 8. wherein a sealing engaging 
aoss section of saki seal member (15) is acute- 
angled. 

10. An ink cartridge in a recording apparatus or the like 
according to claim 6, wherein a rib (117) whose 
height varies and whose central portion is highest is 
provkled on an inner surfece of saki upper cover 

(11) . 

11. An ink cartridge in a recording apparatus or the like 
according to daim 6, 7. or 8. wherein a plurality of 
foam chambers (14) are independently juxtaposed 
in sakl cartridge frame member (10). said upper 
cover (1 1) formed as one unit and said lower cover 

(12) formed as one unit for hermetically closing said 
foam chambers (14) are detachably fitted to saki 
cartrkige frame member (10). 

12. An ink filling device capable of supplying ink to an 
interior of a cartrkige frame member (10) of saki ink 
cartridge (IC). wherein a plurality of ink supply- 
ing/discharging tools (210) capable of hermetically 
abutting against open ends of a foam chamber (14) 
filled with foam (1 70) are respectively provided with 
ink drculating chambers (213). (223) and engaging 
seal members (15). (16) provkied wrtii ink through 
holes (212), (222) for supplying the ink to the foam 
(170), and ink supplying sections (250), (260) for 
supplying the ink to saki ink drculating chambers 
(213), (223) are respectively connected to saki ink 
drculating chambers (213), (223). 

13. An ink filling device according to claim 12. wherein 
saki ink circulating chambers (213), (223) are 
selectively communicaWy connected to said ink 
supplying sections (250). (260) and ink recovering 
sections (270). (280) via changeover valves (230). 
(240). respectively 

14. An ink filling method for supplying ink to an ink car- 
trkige (IC). comprising the steps (1) to (4): 

(1) causing ink supplying/discharging tools 
(210), (220) to hermetically abut against open 
opposite ends of a cartrkige frame member 
(10) filled with foam (170); 

(2) causing the ink supplied from one of ink 
supplying sections (250). (260) to be supplied 
reversit)ly to a foam chamber (14) through ink 
through holes (212), (222) provkied in seal 
members (15). (16) respectively attached to 
outer ends of ink drculating chambers (213), 
(223); 

(3) disengaging said ink supplying/discharging 
tools (210). (220) from saki cartridge frame 
memt>er (10); and 
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(4) fitting said covers to said cartridge frame 
member (10) In such a manner as to seal said 
foam chamber (14) by means of said upper 
cover (11) and said lower cover (12). 

5 

15. An inkfflling method according to dcum 14, wherein 
the ink is supplied after sakJ upper cover (1 1) and 
said lower cover (12) are renrraved from said car- 
tridge frame member (10) of used said ink cartridge 
(IC). 10 

16. An ink cartridge in a recording apparatus or the like 
according to daim 3, wherein said negative-pres- 
sure generating means includes a movable-valve 
portion (112) and a fixed-valve portion (113). 75 

1 7. An ink cartridge in a recording apparatus or tiie like 
according to claim 1, 2. 3, 4, or 16, wherein fitting 
means for detachably fitting saki supply hole means 

to said ink accommodating means is fitting means 20 
selected from among screw means, snap-fit type 
attaching/detaching means, and press-fitting 
means. 
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FIG. 3 
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FIG. 9 
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PIG. 10 
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FIG. 12 
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